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[] San Joaquin River Mainstem [] Other:
[] Landscape (entire Bay-Delta watershed) []North Bay:
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t~ Planning [] Implementation
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th~~
(Si~ure o~Applic~(t)

I --008534
1-008534



EXECUTIVE SUMMARY

FISH PASSAGE IMPROVEMENTS IN CLEAR CREEK:
EFFECTS OF REMOVAL OF McCORMICK DAM ON SEDIMENT TRANSPORT

A. Applicant

Gerald T. Orlob, Ph.D., P.E.
Department of Civil and Environmental Engineering, University of California, Davis

B. Project Description and Primary Ecological Objectives

McCormick (Saeltzer) Dam is located on Clear Creek approximately 10 miles below
Whiskeytown Dam and 6 miles upstream of the confluence with the Sacramento River. The
placement of McCormick Dam and Whiskeytown Dam upstream, combined with flow regulation
in Clear Creek, have greatly reduced recruitment of new gravel in the lower reaches of the creek,
where gravel needed for spawning purposes has also been significantly depleted by mining.
Additionally, McCormick Dam, a 15-foot tall low head dam, serves as a migration barrier for
spring run chinook salmon and steelhead trout; species requiring the cool water temperatures
available upstream of McCormick Dam for successful spawning and rearing. Although two
attempts have been made to install fish ladders at McCormick Dam, the modifications have been
shown by DFG to be ineffective in allowing fish passage. Recently, agencies responsible for
channel and water quality restoration in the creek have considered several options for removal of
McCormick Dam, while the Townsend Flat Water Company is considering implementation of a
diversion upstream to meet local water needs. Although it is expected that removal of
McCormick Dam will improve fish passage in Clear Creek while enhancing gravel supply to aid
in restoration of the channel downstream, very little data and information currently exist on the
creek morphology, flow behavior, and sediment supply and transport characteristics to guide
decisions for management of sediment and water quality in Clear Creek.

The ecological objectives of this project are to measure and identify the morphological
characteristics of Clear Creek; to examine changes in flow and channel morphology under
different hydrologic conditions; to characterize sediment sources and transport mechanisms and
to evaluate the potential transport of sediments trapped behind McCormick dam under different
hydrologic conditions; to examine potential changes in channel gradient and to estimate times
required for erosion of the sediment ’wedge’ behind McCormick Dam to improve fish passage to
upstream spawning habitat; and to examine the potential and time required for recruitment of
gravel to restore pits and spawning reaches downstream of McCormick Dam.

C. Approach and Schedule

The proposed project will be completed using a combination of field monitoring, data
gathering, and review of available information to determine physical, hydrologic and sediment
transport characteristics of Clear Creek. Review and analysis of the data combined with
implementation of physics-based hydrodynamic and sediment transport models will provide an
improved understanding of flow and sediment dynamics in the system. Results of this project
will directly assist those responsible for management and restoration of sediment, water quality,
and improvement of fish passage in Clear Creek. It is expected that the work proposed in this
project will be completed within one year from the project inception.

D. Justification for CALFED Funding

The proposed project meets the Ecosystem Restoration Program Plan (ERPP)
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implementation objectives of restoring adequate sediment supply to rebuild shallow-water
spawning habitat in the lower reaches of Clear Creek below McCormick Dam, and improving
fish passage to upstream habitat in Clear Creek where cold water temperature conditions
necessary for successful spawning and rearing are found.

E. Budget Costs and Third Party Impacts

Costs for the proposed project are $92,963. Matching contributions estimated in the
amount of $24,295 will be provided in the form of time volunteered by the principal and co-
principal investigators, and through use of equipment currently owned by UC Davis.

No third party impacts are expected as a result of the proposed project.

F. Applicant Qualifications

Dr. Gerald T. Oriob, P.E., is Professor Emeritus of Civil and Environmental Engineering
at the University of California at Davis and will serve as principal investigator to the proposed
project. Throughout a career in professional practice, engineering education and research, Dr.
Oflob has specialized in tbe development and application of systems analysis techniques,
especially mathematical models of surface water systems, for water quality management.

Dr. Ray B. Krone, Professor Emeritus of Civil and Environmental Engineering at the
University of Califumia at Davis, will serve as co-principal investigator. Dr. Ka’one’s research
has been largely concentrated on the fate and transport of sediment, both cohesive and non-
cohesive, in surface water systems, rivers, estuaries, and coastal waters. He has ~erved as an
advisor / consultant to governmental agencies and private organizations on numerous projects
related to sediment management.

Dr. Ian P. King, Professor Emeritus of Civil and Environmental Engineering at the
University of California at Davis, will also serve as co-principal investigator. In addition to
teaching and research related to hydromechanics and water quality, Dr. King has wide
experience in private professional practice concerned with the development and application of
mathematical models for simulation of surface water systems.

G. Monitoring and Data Evahiation

Field surveys will be performed to identify key system characteristics that relate to flow
and sediment transport in Clear Creek including topography, geology, soils, hydrology, land use,
vegetation, and stream morphology. Cross-sections surveys will be made during dry weather
conditions and again during or immediately after wet weather conditions, to evaluate changes in
stream morphology as a result of high flows. Field surveys will be conducted to examine
potential sources of sediments in the watershed and to monitor and observe sediments and
sediment transport processes.

H. Local Support, Coordination with other programs, Compatibility with CALFED
objectives

Collaboration and cooperation with the California Department of Fish and Game and the
Western Shasta RCD are expected to avoid duplication of efforts and to ensure project goals and
directions will be useful for water quality management and restoration efforts in Clear Creek.
The proposed project is directly responsive to the objectives of the CALFED Bay-Delta program
by evaluating existing conditions and examining alternatives for improvement of fish passage
and restoration of spawning habitat for several tier one primary species in Clear Creek.

ii
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FISH PASSAGE IMPROVEMENTS IN CLEAR CREEK:

EFFECTS OF REMOVAL OF McCORMICK DAM ON SEDIMENT TRANSPORT

Principal Investigator: Gerald T. Orlob, Professor Emeritus
Department of Civil and Environmental Engineering
University of California
Davis, CA 95616
Tel: (530) 752-1424
Fax: (530) 752-7872
e-mall: gtorlob @ucdavis.edu

Co-Principal Investigators: Ray B. Krone, Professor Emeritus
Department of Civil and Environmental Engineering
University of California
Davis, CA 95616
Tel: (530) 754-9579
Fax: (530) 752-7872
e-mail: rbkrone@ucdavis.edu

Ian P. King, Professor Emeritus
Department of Civil and Environmental Engineering
University of California
Davis, CA 95616
Tel: (916) 752-8386
Fax: (916) 752-7872
e-mail: ipking@ucdavis.edu

Organization type: University of California (Public Institution)
Tax Status: Tax exempt
Tax Identification no.: 94-6036494-W

Collaborators: California Department of Fish and Game, Western Shasta RCD
(field and data assistance)
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A. Project Description and Approach

McCormick (Saeltzer) Dam is located on Clear Creek approximately 10 miles below
Whiskeytown Dam and 6 miles upstream of the confluence with the Sacramento River. The
dam, currently owned by the Califomia Department of Fish and Game (DFG), is an
approximately 15-foot tall low head dam which was originally constructed to raise the water
surface elevation in Clear Creek at Townsend Flat to meet the needs of a local agricultural
diversion. However, the placement of McCormick Dam and Whiskeytown Dam upstream,
combined with flow regulation in Clear Creek, have greatly reduced recruitment of new gravel in
the lower reaches of the creek, where gravel needed for spawning purposes has also been
significantly depleted by mining. DFG is currently actively placing gravel into the system
immediately below Whiskeytown Dam.

In addition to its impacts on sediment transport in Clear Creek, McCormick Dam is also
impeding passage of two target species identified as tier one primary species under the CALFED
program, spring run chinook salmon and steelhead trout, to upstream reaches where cool water
temperature conditions prevail. Although two attempts have been made to install fish ladders at
McCormick Dam to provide adequate fish passage, they have been shown by DFG to be
ineffective in allowing fish passage. Additionally, recent structural and seismic surveys
performed by the California Department of Water Resources (DWR) have determined that the
dam is of questionable stability. Consequently, agencies responsible for channel and water
quality restoration in the creek have considered several options for removal of McCormick Dam,
while the Townsend Flat Water Company is considering implementation of a diversion upstream
to meet the local water needs. Preliminary geologic surveys were conducted by DWR to
determine the depths, types and sizes of sediments trapped behind McCormick Dam, including
measurement of the sediments that are deposited approximately up to the crest of the dam. DFG
is considering dredging of sediments behind the dam to remove some of the fine and coarse
sediments in the upper layers of the deposits, leaving gravels to be flushed through the system
during high flow periods. Downstream of McCormick Dam, a channel restoration project is
currently being carried out (led by the Western Shasta RCD) to reverse the effects of historical
aggregate extraction. Although it is expected that removal of McCormick Dam will improve fish
passage in Clear Creek while enhancing gravel supply to aid in restoration of the channel
downstream, very little data and information currently exist on the creek ruorphology and
sediment supply and transport characteristics to guide decisions for management of sediment and
water quality in Clear Creek.

Proiect Obiectives
The objectives of the proposed project are as follows:

¯ measure and identify current characteristics of Clear Creek including identification of
topography, geology, soils, hydrology, land use, vegetation, stream morphology and
measurement of cross-sections,

¯ examine changes in flow and channel cross-section under different hydrologic conditions,
¯ characterize sediment sources and transport mechanisms in Clear Creek and evaluate the

potential transport of sediments trapped behind McCormick dam under different
hydrologic conditions,

¯ estimate times required for erosion of the sediment ’wedge’ behind McCormick Dam, as
necessary, to improve fish passage to upstream spawning habitat,

Fish Passage Improvements in Clear Creek: Civil and Environmental Engineering
Sediment Effects University of California, Davis
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¯ examine potential for changes in channel gradient beneath the sediment ’wedge’ and
downstream of McCormick Dam, and

¯ examine potential for filling in or recruitment of gravels in downstream pits and
spawning reaches and the time required for deposition of sediments in these downstream
reaches, based on different flow rates proposed for Clear Creek during high and low flow
periods under the CALFED program.

Proiect Approach

The approach proposed for accomplishing this project is to thoroughly examine the
available data and information, and to supplement these data with additional monitoring of
sediments and channel morphology throughout the creek. In addition to field monitoring and
observations, flow and the potential for sediment transport in the creek will be examined using a
one-dimensional hydrodynamic model of Clear Creek that will be developed and applied from
Whiskeytown Dam to the confluence with the Sacramento River. Using velocities and water
depths provided by the hydrodynamic model, a sediment transport model will be applied to
evaluate transport of sediments trapped behind McCormick Dam. The models considered for
this study are the finite element unsteady hydrodynamic and water quality models, RMA2 and
RMA11, respectively. These models are currently being applied to Clear Creek in a related
study sponsored by the U.S. Bureau of Reclamation to examine flow and water temperature in
the stream under a variety of hydrologic and reservoir operation conditions.

B. Proposed Scope of Work

The following tasks are proposed to improve fish passage in Clear Creek:

Task I Identify existing data and alternatives

Purpose: To gather existing biological, physical and hydrologic data to be used in
evaluating the system; to identify gaps in data; to gather information on the alternatives
considered for removal for McCormick Dam and for relocation of the local diversion.

Method:     Agencies and groups who have participated in field programs or analyses in Clear
Creek will be contacted to obtain existing data, reports and information. These data, particularly
sediment surveys, will be reviewed to determine level of applicability to the proposed project
and to identify existing gaps in information. Information on spawning sites and necessary
characteristics will be reviewed. Hydrologic records will be gathered to detern~ne historical
flows in Clear Creek; these data will be used to determine the velocities and sediment transport
capacity of the stream. Collaboration with DFG will be undertaken to determine alternatives
being considered to facilitate fish passage in Clear Creek. UCD will collaborate with agencies
participating in restoration of Clear Creek (e.g., DFG, DWR, and Western Shasta RCD) to
identify critical reaches for spawning both upstream and downstream of McCormick Dam and to
determine the areas where gravel recruitment is desired.

Schedule: 1 month
Budget: $8,000
Deliverable: Inventory of information available for Clear Creek.

Fish Passage Improvements in Clear Creek: Civil and Environmental Engineering
Sediment Effects University of California, Davis
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Task 2 Perform field surveys of Clear Creek

Purpose: To obtain baseline physical data on stream morphology in Clear Creek and to
evaluate channel carrying capacity.

Method: Current characteristics of Clear Creek will be identified during a reconnaissance
study combined with analysis of aerial photographs and review of available literature to
determine key system characteristics such as topography, geology, soils, hydrology, land use,
vegetation, and stream morphology, and to identify appropriate monitoring sites. Stream cross-
sections will be surveyed at approximately 1/4 to 112 mile intervals upstream of McCormick
Dam, depending on the channel morphology, gradient and changing cross-section. Cross-section
measurements will be made at least at 1/4 mile intervals downstream of the dam. Surveys will
include top-of-bank to top-of-bank cross-section measurements and channel characteristics.
These surveys will be coordinated to supplement cross-section measurements available from
collaborating agencies (e.g., DWR, DFG). The cross section data will be analyzed to determine
the stream gradient and cross section geometries, and to evaluate the potential carrying capacity
of the stream for increased sediment loads upon removal or alteration of McCormick Dam.
Cross sections will be measured during dry weather conditions and again during or immediately
after wet weather conditions (as conditions safely allow), to evaluate changes in stream
morphology as a result of high flows.

Schedule: 3 months for surveys and analysis
Budget: $18,000
Deliverable: Documentation of the cross-section surveys and analysis of the physical

characteristics of Clear Creek.

Task 3 Perform sediment surveys

Purpose: To determine the types and quantity of sediments available for transport, and to
map the sediment deposition characteristics upstream of McCormick Dam.

Method: Field surveys will be conducted to examine potential sources of sediments in the
watershed and to monitor and observe sediment transport processes. Sediment samples will be
taken at selected locations upstream of McCormick Dam to identify the types and characteristics
of sediments. The information will be combined with cross-section and stream gradient
information to estimate the depths of sediment deposits upstream of the dam. This information
will be necessary to evaluate the amount of sediment that will require dredging or that will
become available for transport downstream upon removal or alteration of McCormick Dam.
Sediment and cross-section surveys will be performed during dry-weather and wet-weather
conditions to examine changes in cross-sections as a result of high stream flows. It is expected
that several monitoring trips will be conducted during the wet weather season to observe and
monitor the effects of high flow conditions on sediment transport.

Schedule: 3 months, concurrently with Task 2.
Budget: $18,000
Deliverable: Documentation of the sediment surveys, map of sediment types and sediment

deposits upstream of McCormick Dam, estimates of cross-section changes.

Task 4 Apply hydrodynamic model

Purpose: To evaluate the velocities and water depths in Clear Creek.

Fish Passage Improvements in Clear Creek: Civil and Environmental Engineering
Sediment Effects University of California, Davis

3

I --008540
1-00~3540



Method:     An existing model of Clear Creek (UCD / USBR Whiskeytown Modeling Project)
will be updated to reflect additional cross-section information. A hydrodynamic model, RMA2,
will be applied to simulate velocities and water depths under a range of expected flows in Clear
Creek. Using physical system geometry, the model can be applied in steady or dynamic mode
using time steps of user-specified duration (e.g., half-hourly, hourly) to provide flow information
at locations along the entire length of the stream from Whiskeytown Dam to the confluence with
the Sacramento River. Calculated velocities and water depths will be used to evaluate sediment
transport behavior in Clear Creek (see Task 5).

Schedule: 3 months
Budget: $15,500
Deliverable: In-stream velocities and water depths for a range of specified reservoir release

conditions.

Task 5 Apply sediment transport model

Purpose: To evaluate the sediment transport behavior upon removal of the dam and to
examine changes in stream gradient and cross sections.

Method: The cross-section data gathered will be used to determine initial bottom elevations
of the stream bed, and sediment survey data will be used to estimate initial depths of sediment
deposits. An existing water quality and sediment transport model, RMA11, will be applied to
Clear Creek to determine the time-varying changes in sediment transport and redistribution of
sediments in the creek. Although RMA11 is currently capable of simulating cohesive (clays,
fines) and non-cohesive (sand) sediment transport, the relationships for gravel transport must be
added. Appropriate relationships will be obtained from a publicly accessible model that have
been successfully tested, e.g., the U.S. Army Corps of Engineers’ model, HEC-6, and
incorporated into RMA11. A range of realistic hydrologic and project operation conditions will
be selected to represent high flow events, and ’normal’ operating conditions to demonstrate
redistribution of the sediments in the lower reaches of Clear Creek. Results of this task will
provide estimates of erosion and deposition rotes, volumes and depths of sediments redistributed
along the stream. Results will also assist in evaluating flow rates and time scales required for
improvement of fish passage at the current location of McCormick Dam.

Schedule: 5 months (1 month concurrent with field work)
Budget: $26,000
Deliverable: Estimates of erosion and deposition rates at locations throughout the creek;

comparisons of flow rates and time scales required to erode the sediment ’wedge’
behind McCormick Dam and to transport through or deposit in downstream
reaches.

Task 6 Reporting

Purpose: To document analysis and results of monitoring and modeling efforts.

Method: A report will be prepared and presented to CALFED upon completion of this
project to document project activities and to summarize findings as they pertain to transport of
sediments and improvement of fish passage in Clear Creek upon removal of McCormick Dam.

Schedule: 1 month
Budget: $7,463

Fish Passage Improvements in Clear Creek: Civil and Environmental Engineering
Sediment Effects University of California, Davis
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Deliverable: Report of project activities, description of creek characteristics and sediment
transport, recommendations for improving fish passage in Clear Creek.

C. Geographic Location

Clear Creek is located in Shasta county and is a tributary to the Sacramento River. Flows
in the lower reach of Clear Creek are principally regulated at Whiskeytown Dam, a component
of the Central Valley Project. McCormick Dam, a small diversion dam constructed on Clear
Creek in 1903, is located approximately 10 miles downstream of Whiskeytown Dam. This
project will focus on the reach of Clear Creek extending from Whiskeytown Dam to its
confluence with the Sacramento River, with special emphasis on fish passage and sediment
transport problems associated with McCormick Dam. Please see map attached.

D. Expected Benefits

Results of the proposed project will provide those responsible for maintaining water
quality and restoration of viable populations of aquatic species in Clear Creek with a physics-
based method for quantifying improvements for fish passage in Clear Creek upon removal of
McCormick Dam. The aquatic species that will benefit from improvement of fish passage in
Clear Creek are spring run chinook salmon and steelhead trout, identified as tier one primary
species under the CALFED program.

Secondary benefits of this project are an improved understanding of sediment transport
behavior in Clear Creek, and a method for estimating the volume and time of trangport. These
improved descriptions will benefit evaluation of sediment needs for channel restoration and
recruitment of gravel for spawning needs in the lower reach of Clear Creek below McCormick
Dam. The species that will benefit from increased gravel supply in the lower reach of Clear
Creek are the late-fall run chinook salmon, identified as tier one primary species of concern, and
fall run chinook salmon, identified as a secondary species under the CALFED program.

E. Background and Ecological / Biological / Technical Justification

Background

Clear Creek provides aquatic habitat for spawning and rearing of several high risk aquatic
species identified as tier one primary species under the CALFED program, including ~
chinook salmon and steelhead trout. In Clear Creek, most of the high quality spawning habitat is
located within the upper reaches just below Whiskeytown Dam, where aquatic species can
benefit from cold water releases before water temperatures are elevated due to solar radiation.
Lower reaches of Clear Creek below McCormick Dam provide spawning habitat for late fall run
chinook, also identified as a tier one primary species, and fall run chinook salmon. These two
species typically use the lower reaches of Clear Creek when flows are not subjected to the
intense solar heating of the summer months.

Although McCormick Dam is equipped with a fish ladder, its effectiveness is limited,
serving instead as a barrier to fish passage and adversely affecting migration. A second bypass
structure implemented more recently has also been unsuccessful in improving fish passage.
Problems associated with passage of fish at the barrier include obstruction of or delays in fish
migration, and stranding and straying of migrants. In addition to impeding fish passage in Clear
Creek, the dam has restricted and altered sediment transport processes in the creek. Sediments
have deposited behind the dam to within 6-8 inches from the crest. Consequences of alteration

Fish Passage Improvements in Clear Creek: Civil and Environmental Engineering
Sediment Effects University of California, Davis
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of natural sediment transport processes include changes in the geomorphology of the stream
below McCormick Dam and depletion of gravel necessary for spawning areas downstream.
Upstream of the barrier dam, the settled sediments present problems associated with decreased
water depths due to decreased capacity, and storage of heavy metals in the sediments. The
current configuration of the dam and fish passage structure do not include any measures for
maintaining natural sediment transport in Clear Creek, nor any mechanisms for flushing of
sediments.

Technical and Biological Justification

McCormick Dam adversely impacts migration of high risk species. Therefore, it is
necessary to evaluate current conditions and to estimate potential changes under the alternative
solutions being considered to improve fish passage in Clear Creek, namely, removal of
McCormick Dam. To determine the extent to which improvements can be made by removal of
the dam, it is necessary to first assess the current status of Clear Creek morphology (e.g., by
measuring cross-sections), to characterize sediment sources, types and quantities, and to identify
the locations of spawning sites along upstream and downstream of the barrier dam. Because
sensitive species also spawn in reaches below McCormick Dam, such assessments are necessary
to determine the potential readjustment of stream gradient and increases in sediment
concentrations if the dam is removed, while considering the potential effects in meeting the
required diversion needs at Townsend Flat. The hydrodynamic and sediment transport models
will provide a physics-based method to evaluate and quantify sediment transport under various
conditions.

The proposed project meets the objectives of the CALFED Bay- Delta program by
evaluating existing conditions and examining alternatives for improvement of fish passage and
spawning habitat for several tier one primary species in Clear Creek. The proposed project also
is responsive to targets specified for Clear Creek, a part of the North Sacramento Ecological
Zone, as specified by CALFED. The proposed work meets the following Ecosystem Restoration
Program Plan (ERPP) implementation objectives:

¯ Dams, Reservoirs, Weirs, and other Human-made structures: "Increase the connection of
upstream spawning and rearing habitats with the mainstem rivers in the Sacramento - San
Joaquin basin in order to increase success of adult spawners and survival of juvenile
downstream migrants." (p. 50 Executive Summary, p. 231 ERPP Volume I)

Natural Sediment Supply in Clear Creek: "Establish an adequate sediment supply to
riverine and estuarine systems in order to ... provide sediments to rebuild wetlands and
shallow water habitats ..." (p. 46 Executive Summary, p. 32 ERPP Volume I)

F. Monitoring and Data Evaluation

Please see tasks 2 and 3 above.

G. Implementability

The applicants will collaborate with DFG, Western Shasta RCD, and other agencies
responsible for ensuring water quality in Clear Creek to ensure environmental compliance when
collecting sediment samples and measuring cross-sections. Other impacts, permit requirements,
etc. are not anticipated for any other components of the proposed project.

Fish Passage Improvements in Clear Creek: Civil and Environmental Engineering
Sediment Effects University of California, Davis
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Costs and Schedule to Implement Proposed Project

A. Budget Costs

Requested Matching
Direct Salary and Benefits funds contribution

A. Personnel
I Principal Investigator; 12 too. @ 5% (see note 1) $7,361
2 Co-principal Investigator; 12 mo. @ 5% (see note I) $5,847

Co-principal Investigator; 12 too. @ 5% (see note 1) $6,293
3 PGRE IV, student; $2,759; 9 mo. @75%, 3 too. @ 100% $26,900
4 PGRE II, student; $2,530; 12 mo. @50% $15,180
5 Undergraduate assistant; 9 too. @ $400, 3 too. @ $11300 $6,600
6 Staff Technical Assistant $2,652

Subtotal, personnel $51,332 $19,501

B. Fringe Benefits
0.092 x (AI+A2) (see note 1) $l,794
0.044 x (A3+A4) $1,852
0.235 x (A6) $623

Subtotal, benefits $2,475 $1,794

Miscellaneous Direct Costs
C. Travel $1,500
D. Supplies $1,000

Subtotal, miscellaneous $2,500 $0

Equipment Costs
E. Equipment (See note 2 $2,000

Equipment (See note 3 $3,000
Subtotal, equipment $2,000 $3,000

Overhead and Fees
F. Student Fees: 2 @ $4,800 $9,600
G. Overhead 0.445 x (A + B + C + D) (federal contract rate) $25,056

Subtotal, overhead $34,656 $0

Project Total $92,963 $24,295

Notes:
1. Salaries and fringe benefits for principal investigator and co-principal investigator have been calculated as

5% equivalent time, based on academic salary. The principal- and co-principal investigators are providing
time to the proposed project as matching in-kind services.

2. Sediment sampling equipment and some surveying equipment.
3. The equipment currently available in-house that will be used for the proposed project includes: HydroLab

H20 Multiprobe, Marsh McBirney velocity meter, sieve analysis and surveying equipment. The matching
contribution for equipment costs is estimated based upon usage anticipated for the proposed project and an
estimate of an annual depreciation of capital costs. Use of the equipment is effectively being provided at
no cost to the project.

Fish Passage Improvements in Clear Creek: Civil and Environmental Engineering
Sediment Effects University of California, Davis
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Estimated Cost Breakdown by Task
Requested funds

1. Data Acquisition and Evaluation $8,000
2. Field surveys 18,000
3. Sediment surveys 18,000
4. Hydrodynamic modeling 15,500
5. Sediment transport modeling 26,000
6. Documentation 7,463

Project Total $92,963

B. Schedule Milestones

The schedule for the proposed project is presented in the table below. Field surveys will
be conducted during dry and wet weather conditions. Progress reports will be submitted
quarterly, and a final report will be submitted upon completion of the project. It is expected that
this project will be completed within twelve months from the project inception.

Months from project start

Task 1 2 3 4 5 6 7 8 9 10 11 12

1. Data gathering

2. Field surveys

3. Sediment surveys

4. Hydrodynamic modeling

5. Sediment transport modeling

6. Progress reports

7. Documentation

C. Third Party Impacts

No third party impacts are anticipated as a result of this project.

Fish Passage Improvements in Clear Creek: Civil and Environmental Engineering
Sediment Effects University of California, Davis
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Project Organization

The proposed project will be conducted under the guidance of Dr. Gerald T. Orlob, who
will serve as principal investigator to this project. Dr. Ray B. K~one, an expert in the field of
sediment transport, will serve as co-principal investigator and will direct efforts in the field
monitoring, data analysis, and sediment transport modeling components of the project. Dr. Ian
P. King, experienced in development and application of mathematical models for simulation of
hydrodynamics and water quality in natural systems, will serve as co-principal investigator and
consultant on modeling aspects of the study. Ms. Camilla Saviz, a doctoral candidate at UC
Davis, will coordinate and conduct the field monitoring, data analysis, and model
implementation efforts. It is expected that one graduate student at the Masters level, and one
undergraduate student will assist in field monitoring, data analysis and running of the
hydrodynamic and sediment transport models.

Applicant Qualifications

Gerald T. Orlob, Principal Investigator

Dr. Orlob is presently Professor Emeritus of Civil and Environmental Engineering at the
University of California at Davis. He holds degrees in Civil, Environmental and Hydraulic
Engineering, and is a registered Professional Engineer in California. Throughout a career in
professional practice, engineering education and research, Dr. Orlob has specialized in the
development and application of systems analysis techniques, especially mathematical models of
surface water systems, for water quality management. He has published widely in the technical
literature. His contributions in his field of specialization have been recognized by awards from
professional and scientific organizations. He is a member of the National Academy of
Engineering. As an emeritus professor at UC Davis, he continues active participation in studies
related to water quality issues, recently focused in Northern California systems including the
Sacramento, Trinity, Feather, Shasta, and Klamath rivers, Clear Creek, the Sacramento-San
Joaquin Delta, and Whiskeytown and Keswick Reservoirs.

Ray B. Krone, Co-Principal Investigator

Dr. Krone is Professor Emeritus of Civil and Environmental Engineering at the
University of California at Davis. He holds degrees in Soil Science, Civil and Environmental
Engineering. He was instrumental in development of the environmental engineering program of
teaching and research at UC Davis. His own research has been largely concentrated on the fate
and transport of sediment, both cohesive and non-cohesive, in surface water systems, rivers,
estuaries, and coastal waters. He was responsible for the original development of mathematical
models currently being used to simulate the processes of deposition and resuspension of sorbed
toxic substances in estuaries. He is an advisor / consultant to governmental agencies and private
organizations on sediment management. Author of numerous scientific publications on sediment
problems, Dr. Krone has been honored by the American Society of Civil Engineers and the
American Academy for the Advancement of Science for his seminal contributions. He is a
member of the National Academy of Engineering.
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Ian P. King, Co-Principal Investigator

Dr. King is Professor Emeritus of Civil and Environmental Engineering at the University
of California at Davis. He holds BS and MS degrees in Civil and Structural Engineering and a
Ph.D. in Engineering Mechanics. In addition to teaching and research related to hydromechanics
and water quality, Dr. King has wide experience in private professional practice concerned with
the development and application of mathematical models for simulation of surface water
systems. He is the original developer of a suite of finite element models (RMA models) that are
being widely applied to characterize the hydrodynamic behavior of rivers, lakes and reservoirs,
estuaries, and coastal environments. These models form the basis for water quality simulation in
such systems. At UC Davis, Dr. King has taught in the undergraduate and graduate programs in
water resources and environmental engineering and is engaged with his students in research
related to water resources management. His recent research has been concerned with extension
of the finite element method to solution of complex three-dimensional flow fields.

Camilla M. Saviz

Ms. Saviz is presently a doctoral candidate in the Department of Civil and Environmental
Engineering at the University of California at Davis. She holds BS and MS degrees in
Mechanical Engineering and an MBA degree in general management. While pursuing her
doctoral degree in Civil Engineering at UC Davis, Ms. Saviz has been engaged as a post-
graduate research engineer, working on several projects related to analysis and .modeling of
hydrodynamics and water quality in surface water systems including the Upper Sacramento
River and in the San Francisco Bay-Delta system. Her dissertation research has focused on
implementation of hydrodynamic and water quality models to examine the fate and transport of
copper discharged with acidic mine drainage into Keswick Reservoir. The product of her
research will be used to evaluate alternatives for managing reservoir operations and contaminant
discharges to the Sacramento River.
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Attachment
U.S. DeparVnent of the Interior

Certifications Reg~lrd~ng Oeb;~rment, Suspension and
Other Responslbil;ty Matters, Drug-Free Workplace

Requirements and Lobbying

Persons sign,rig this form should refer to the regulations CertJficaOon Regarding Debarment, Suspension, IneliglbiliW
referenced below for coral)lets instructions: and Voluntary Exclu~on - Lower T=et Coveted Trar,.lacdo~s -

(See Appendix 8 of Subpert D of 43 CFR Part 12.)
Certification Regarding Debarment. Suspension, and Other
Responsibility Matters o Primary Covered TransactJop.s - The Certification Regarding Drag-Free Wod~oiace Requirements.
prospective ixlmary perffdp~t further agrees by lubndtting AJtemate I. (Grantees Other Than Individuals| and AJt~nsts
this p~’opos~d that it wnt Include the clause tided, II. (Grantees Who ere Indh~iduaia)- ISee A~pendix C of
"C~nJflrJtlon Ragar~ng Oebe~nent, Suspertslert, in~dlg~gty Subl~rt D o! 43 CFR Pan 12|
a~l V~untar/Exdusk~t. Low~" TIM Covered TrmtlsctJon, °
provided by the d~,tment of ag~cy anteing Into ~ Signature on tide form i~ovide~ fat compliance with

covwed I~mtsacUon, w~hout mod~flcatl~t, In all lower tier certification requirements undo" 43 CFR Patti 12 and 18.
covered t~ and In ~1 s~ncltaUonl fo~ Iowm’ tim The certifications ~ be treated as s matsdal

cenered t~ansactfi=na. See bek)w fo~ language to be used or rewesentation of f~’t upon wNch rdian~ will t~ I~Ced

use tl~_s form for c,e~ificaUon and sige. (See Appendix A of when the Department of the Intodo~ determines to award

Subpart O of 43 CFR Pert 12.| the covered t~ansaction, grant, cooperative agreement o(
loan.

PART A:    Pdmary~,C}ov~’ed# Tran~acIJo~l     Su|pe~s|on, ~ OffiM ~W M~ -         ¯

any Federal dega~t or age~y;

(b) Have ~t wi~n a W~ pedod precedi~ ~s gro~l been ¢onvi~ of ~ ~ ¯ ~ j~g~t r~ed
agai~ ~ for co~ias~ ~f fra~ or a crimi~l offers In co~on wi~ ~ a~p~ to ob~,

Federal ~ Sate an~ m~es Or ~mmi~n of em~l~ ~f~ f~, ~, f~ or
des~tion of recede, ma~ fal~ s~te~en~, ~ re~ivi~ stolen

(c) Are ~t ~r~e~ly i~icted for ~ o~ise ~mi~ly at ~vgly ~ by a ~ ~ ~, S~ts
or Io~11 wi~ com~on of any of ~ offe~es e~erated in ~ragragh

(d} Have ~t wi~n a Wee-year p~i~ pt~edi~ ~= applicatio~gro~
(Federal, S~te ~ I~lJ targeted for ~e or default.

~2) ~re the prosp~e p~maw pa~cipant is u~ble to ce~ify to any of ~ ststsmen~ in
pros~tive paRici~nt s~ll a~ach an expla~tion to this proposal.

PART B: Certification Regarding Debarment, Suspension, Ineligibility and Volunts~y Exdus|en -
Lowet Tier Coveted Transactions

CHECK.~/F THI.R CERTIFICATION IS FOR ,4 LOWF_R T~ER COVERED TRANSACTION AND I$; APPLICABLF-

(I) The prospective lower tier participant certifies, by submission of this proposal, that neither it no¢ its ixincipatl is pnl~ntty
debarred, suspended, I~roposed for debarment, declared ineligible, or volontsrily excluded from particlpetion in this
transaction by any Federal department or agency.

(2) Where the prospective lower tier particil)ant is unable to certify to any of the statements in this certification, such
prospective participant shall attach an explanation to this
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Check__if there are wod~olaces on file that are not identified here.

PART D: Certiflcetl0n R~no Dm~-Free Workt~ce Re~J~rements

CHECR,._IF THIS CER TIRCA T/ON 13 FOR AN AP~NT WHO IS AN INDIVIDUAL.

Alternate II. [Grantees Who Ass Individuals)

(a) The grantee certifies that, as a condition of the ~’ant, he or she will not engage in the unlawful manufacture,
disUibution, dispensino, possession, or use of a controlled substance in conducting any activity with the grant;

(b) If convicted of a criminal drug offense ces~ting from a viOtatiml occurring during the conduct of any grant actJvityo
he or she will report the conviction, in wrltJn~, wil~n 10 ¢alenda~ days of the conviction, to the gr=nt off’~:er or
other desJ~nee, unless the Federal agency designates a conttal point fo¢ the racoipt of such not~es. ~q~en notice
is made to such a central point, it shall include the idL,ltific,ltion number(sl of each affected grant.
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PART E: Certification Regor~ng Lot~/ing .
Cer~flc~tlon for Co~u~ct~, ~’mt~, LoaP, s, ~ ~a~vl A~=~

The undersigned certifies, to the best of his or her knowledge and belief, ~at~

(1 ~ No Federal agproP~iated funds have been paid or will be paid, by or on behalf of the undersigned, to ~ person for
influencing or attempting to influence en off’~ or employee of an agency, a Member of Congress, and officer or
emgloyee of Congress, or an emp~yas of a Member of Congress in corme,~on with the awarding of any Federal
contract, the maldng of any Fedoral grent~ the mald~ of any Federal loan. the entering into of any cooperative
agreement, end the extension, con~Jnuedon, r~ewal, amendment, or modificatio~ of any Federal �o~ract, grant, loan,
or cooperative agreement.

(2| If any funds other than Feder~ eWowiated funds hive be~ paid or v~l be pa~d to ~ny pet~ for In~Jenc~g or
at’tempting to Influence In off’~cet or employee of any agency, a Member of Congress, an offlcor o¢ employee of
Congress, or an eml)loyee of a Memb~ of Cor~e~ In cor~oction with this Federal contract, grant, loan, o~ �ooperative
agreement, the u~:lerstgned shall ¢om~ets and ~ Standard FOrm-LLL, "Oisc~osme Ferm to Report Lobbying," in
accordance with ~ts instnJCt~ns.

(3) The u~dorsigned shall requite U~lt the language of th~ cettJrmat~on be incJuded in the award documents for all lubawarde
at all tiers (including subconuacts, subgrentl, and ¢octtacts under grants, loans, ind �ool)eret~ve agreements) and t~at
all sub(ecipienta shall comfy accordingly.

Th~s ce~fication is e material re~’aser~do~ of fact upon wldch reliance was placed when ~ txansactinn was made or
entered into. Submission of this certificate1 is a Wer~luisJts far mak~g or entering into this transacl~on imposed by Section
1352, title 31, U.S. Code. Any person who fails to f’de the i~luired ¢e~fh’JtJoc shall be subject to a (dvi~ penalW of not less
than ~10,000 end not more than t100,000 for each such failure.

As the authorized CeRtifying official, I horeby certify bhat the above spac~fied certificatJo~,.I are tn.m.

THE REGENTS OF THE UNIVERSITY                                                    ..~
OF CALIFORNIA

SIO~IATURE OF AUTHORIZED
~andra I’~ Dowdy
Contra~:ts and Grants Anzlyst

TYPED NAME AND T~E

DATE
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Figure

Standard Form 424

APPLICATtON FOR
FEDERAL ASSISTANCE

~.oAr~sue~rr~o711/98
~̄               ~,*a~

I " ~/A N/A

~: The Regents of the Univ. of Calif.    ~mza~ Colle~e of ENGR: CEE

Office of the Vice Chancellor for Research
Sandra Dowdy, Contract & Grant Analyst

410 Mrak Hall, University of California
One Shields Avenue, Davis, CA 95616 (530) 752-2075

(CALFED Ba~-Delta Program)

Fish Passage Improvements in Clear
Creek: Effects of Removal of

N/A
~z. ~su~o~v~" ~.s~s,~=~          McCo~ick Dam on Sediment Transport

United States

12/I/98 11/30/99 ~ III III

92,963

24,295                                ~:

117,258

Con~ts ~d
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Figure 2

Standard Form 424A

~,:~: ,~, ’~.’~ ,, ~,~,~. ~ ,’~ ~,~:., .............~. BUDG~.I’JNFORMATION - Non-Construction Programs

GramF~P~;am ~lkC~ OlAssisla~F~Otll Eii~.~d U,~ FuMs New ~ RevVed Budge1

S. Tot,~
S

Is $ 92,963 IIs
I l I , 23,295 ~. 117,258

o 51,332
51,332~ b. F~ ~ 2,475

~ 2,475

=. ~ 1,500 1,500

~I Equ~.m                              2,000 2 ~000

h. ~ 9,600
9,600

i T~I O~ ~*s (sin ol Sa-6h) 67,907
~-~

~I ~ C~’9~
25,056 j 25,056



Figure 2

Standard Form 424A (cont’d.)
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Figure 3

SIandard Form 4248 (cont’d,)

Con~ts and ~ ~yst

~OAT~ SU~M~EO

THE REGE~S OF THE UNIVERSI~
OF c~IFORNIA

I --008556
1-008556


